Vascular endothelial growth factor receptor-2 activation induces vascular permeability in hyperstimulated rats, and this effect is prevented by receptor blockade.
The existence of a vasoactive molecule released in response to hCG is believed to be the main feature in the development of ovarian hyperstimulation syndrome (OHSS) in women, and vascular endothelial growth factor (VEGF) is the main candidate as the human chorionic gonadotropin (hCG) mediator. This study was conducted to investigate the role of VEGF in increasing vascular permeability (VP) in vivo, a characteristic of OHSS. We analyzed the source and specific isoforms of VEGF involved and developed strategies to reverse increased VP in hyperstimulated rats targeting the VEGF system. Ovarian hyperstimulation was induced with pregnant mare's serum gonadotropin, or pregnant mare's serum gonadotropin plus hCG. Time-course experiments analyzed VP and the expression of whole VEGF mRNA in the mesentery and the ovaries. VP and ovarian mRNA VEGF expression increased to peak values after 48 h. No significant change in expression was observed in the mesentery. To further prove the ovarian origin of VEGF, we showed that VP was not altered when ovariectomized rats were treated with gonadotropins. The ovary expressed VEGF(120) and VEGF(164) isoforms. Immunohistochemistry showed VEGF in granulosa and zona pellucida of preovulatory and atretic follicles and in granulosa-lutein and endothelial cells of whole corpus luteum. A specific VEGF receptor-2 inhibitor (SU5416) was administered in three different protocols: on a daily basis, every 48 h, or two injections after hCG. Increased VP was reversed when SU5416 was administered every 48 h or two injections after hCG. These results show that the ovary is the main source of VEGF(120) and VEGF(164), which act through the VEGF receptor-2 to increase VP, and provide new insights into the prevention of OHSS.